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Description 

1. Field of the Invention 

[0001] This invention relates generally to an insulating 
glass unit and, in particular, to a moisture impervious 
seaiant system for an insulating glass unit and a method 
of making same. 

2. Description of the Currently Available Technology 

[0002] ti is welt recognized that insulating glass (IG) 
units reduce the heat transfer between the outside and 
inside of a building or other structure. Examples of IG 
units are disclosed in U.S. Patent Nos. 4,193,236; 
4,464,874; 5,088,258; and 5,106,663 and European ref- 
erence EP 655 10. 

[OQ03] A sealant system or edge seal structure of the 
prior art is shown in Fig. 1. The IG unit 10 of Fig. 1 in- 
cludes two spaced apart giass sheets 12 and 13 adhe- 
sively bonded to a rigid spacer frame 14 by a seaiant 
system 1 5 to provide a chamber 16 between the two 
giass sheets 12 and 13. The chamber 18 can be filled 
with a selected atmosphere, such as argon or krypton 
gas, to enhance the performance characteristics of the 
IG unit 10, The sealant system 15 bonding the glass 
sheets 12 and 13 to the spacer frame 14 are expected 
to provide structural strength to maintain the unity of the 
IG unit 10 and prevent gas leaking out of the chamber 
16 or the atmosphere from outside the IG unit 10 from 
moving into the chamber 16. The sealant system 15 In- 
cludes a layer 1 7 of moisture resistant sealant at the 
upper section of the spacer 14 to prevent the ingress 
and egress of gas into and out of the chamber 16 and 
a layer 1 8 of a structural type sealant, such as silicone 
to secure the sheets to the spacer. A moisture resistant 
sealant usually used in the art is pofyisobutyJene (FIB). 
[00043 In addition to adhering the two glass sheets 12 
and 13 to the spacer frame 14 and forming a moisture 
impervious bstrr'i&r, the sealant system 15 should ac- 
commodate the natural tendency for the edges of the 
glass sheets 12 and 1 3 to rotate or flex due to changes 
in atmospheric pressure in the chamber 16 as a result 
of temperature, wind load and altitude changes, such as 
when an JG unit is manufactured at one altitude and in- 
stalled at a different altitude. The spacer and selected 
sealant system should maintain the structural integrity 
of the IG unit as well as the sealing properties of the 
edge seal structure even during such changes. 
[GOO 5] As will be appreciated, box spacer frames 14, 
such as shown In Fig. 1 , are not well suited for allowing 
such flexibility. For exampfe and with reference to Fig. 
2, as the distance between the sheets 12 and 13 in- 
creases because of pressure differences inside and out- 
side of the chamber 16, the sealant system 15, in par- 
ticular the layer 1 7 of the moisture resistant sealant, 
stretches and thins under stress, which decreases its 
ability to prevent atmospheric air from moving into and/ 



or gas escape from the chamberl 6. With rigid, box spac- 
er frames, the structural sealant system 15 tends to be- 
come over-stressed with time and fails prematurely. Ad- 
ditionally, the rigid spacerframe itself may become over- 

5 stressed and may collapse or deform or the glass sheets 
may become over-stressed at the edges and crack. Fur- 
ther, if the chamber between the glass sheets is filled 
with gas such as argon, krypton or other such insulating 
gas, the deformation of the sealants 17 and 18 and/or 

■to spacer frame 14 often results in accelerated loss of 
those gases from the chamber into the surrounding at- 
mosphere. 

£0006J An alternative to the prior art arrangement 
shown in Fig. 1 is to use a more flexible spacerframe, 

is e.g. of the type disclosed in U.S. Patent Nos. 5,655,282; 
5,675,944; 5,177,916; 5,255,431; 5,351,451; 
5,501,013; and 5,761,946, the teachings of which are 
herein incorporated by reference. While such flexible 
spacer frames help alleviate some of the problems en- 

20 countered with rigid spacer frames, the use of flexible 
spacer frames in and of themselves may not completely 
eliminate the edge breakage and vapor and/or gas 
transmission problems associated with known edge 
sea! and/or IG unit construction. 

25 £OO07J Therefore, it would be advantageous to pro- 
vide an IG unit having a sealant system which reduces 
or eliminates the problems associated with known spac- 
erframe and adhesive construction and a method of fab- 
ricating such an IG unit. 

30 

SUMTylARV OF THE INVENTION 

[00 OS] An insulating glass unit is provided having a 
first glass sheet spaced from a second glass sheet by 

-35 a spacerframe. The spacerframe, preferably a flexible 
spacer frame, has a first side and a second side, with 
the first side located adjacent an inner-surface of the 
first giass sheet and the second side located adjacent 
the inner-surface of the second glass sheet. A sealant 

^-o system incorporating features of the invention is provid- 
ed on each side of the spacer frame to hold the glass 
sheets to the spacerframe. The sealant system includes 
a first structural sealant, preferably a thermosetting ma- 
terial, spaced from a second structural sealant, such as 

45 another or the same thermosetting material. A moisture 
barrier or moisture impervious material, preferably a 
thermoplastic material such as PIB, is located between 
the first and second structural sealant materials. 
[0009] A method is also provided for making and us- 

$o ing the sealant system of the invention for an insulating 
glass unit. A spacer frame is provided between a pair of 
glass sheets to provide a chamber therebetween. The 
spacer frame is preferably a flexible spacer frame fab- 
ricated by bending or forming a spacer stock. The spac- 

55 er frame has a base and two spaced apart legs joined 
to the base to provide a substantially U-shape. The seal- 
ant system is applied to the spacer frame, e.g. beads of 
sealant material are provided onto the outer surfaces of 
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the spacer frame, e.g. onto the outer surfaces of the legs 
and optionally onto the outer surface of the base. The 
sealant system includes a bead of low moisture vapor 
transmission or moisture barrier material, e.g., a ther- 
moplastic material such as polyisobufyiene or hot melt 
butyl, located between two beads of structural sealant, 
e.g. , a thermoset material such as a silicone containing 
adhesive. The glass sheets are secured to the spacer 
frame by the sealant system. 

BRIEF DESCRIPTION OF THE DRAWINGS 
E001Q] 

Fig. 1 is a sectional view of an edge assembly of a 
prior art IG unit; 

Fig. 2 is a sectional view of the right side of the edge 
assembly of Fig. 1 when stress is applied to the prior 
art IG unit; 

Fig. 3 is a sectional view of an edge assembly of an 
IG unit having a sealant system incorporating fea- 
tures of the invention; and 

Fig, 4 is a sectional view of the right side of the edge 
assembiy of Fig. 3 when stress is applied to the IG 
unit. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

£00111 For purposes of the description hereinafter, 
spatial or directional terms such as "inner", !, oufer", 
"left", "right", "back" shall relate to the invention as it is 
shown in the drawing figures. However, it is to be under- 
stood that the invention may assume various alternative 
orientations and step sequences without departing from 
the inventive concepts disclosed herein. Accordingly, 
such terms are not to be considered as limiting . 
too 12] Aportion of an IG unit 11 having a sealant sys- 
tem 23 incorporating features of the invention is shown 
in Figs. 3 and 4. The IG unit 11 has a first glass sheet 

1 9 with an Inner surface 21 and an outer surface 25. The 
first glass sheet 19 is spaced from a second glass sheet 

20 having an inner surface 22 and an outer surface 24. 
The distance between the two glass sheets 19 and 20 
ts maintained by an edge assembiy 28 having a spacer 
frame 28 which is adhesively bonded to the two glass 
sheets 19 and 20 by the sealant system 23. Although 
not limiting to the invention, the two glass sheets 19 and 
20 may be spaced about a half an inch, more preferably 
about 0 .47 inch (about 1.20 cm) apart to form a chamber 
30 or "dead space" between the two glass sheets 19 
and 20. The chamber 30 can be filled with an insulating 
gas such as argon or krypton. A desiccant material 32 
may be adhesively bonded to one of the inner surfaces 
of the spacer frame 28 in any convenient manner. E.g. 
as shown in Fig. 3 to inner surface 41 of the base 40 of 
the spacer frame 28. 

[00133 The two glass sheets 19 and 20 may be clear 



glass, e.g., clear float glass, or one or both of the glass 
sheets 14 and 2Q could be colored glass. A functional 
coating 34, such as a sotar control or lowemissivity coat- 
ing, may be applied in any conventional manner, such 
5 as IV1SVD, CVD, pyroiysis, sol-gel, etc., to a surface, e. 
g - , an inner surface, of at least one of the glass sheets 
19 or 2Q. 

[OG14] The spacer frame 28 itself may be a conven- 
tional rigid or box-type spacer frame as is known in the 

10 art, e.g. as shown in Fig 1. However, it is preferred that 
the spacer frame 28 be a flexible-type spacer frame 
which may be formed from a piece ofmetal, such as 201 
or 304 stainless steel or tin plated steel, and bent and 
shaped into a substantially U-shaped, continuous spac- 

15 er frame as described hereinbelow. The spacer frame 
28 is adhesively bonded around the perimeter or edges 
of the spaced glass sheets 19 and 20 by the sealant 
system 23. 

[001 5] The spacer frame 28 shown in Figs. 3 and 4 
20 may be formed in conventional manner from a piece of 
metal, e.g. steel, having a thickness of about 0.010 inch 
(0.025 cm). The spacer frame 28 Includes a base 40 
having an inner surface 41, an outer surface 43 and a 
width of about 0.25-0.875 in (0.64 cm to 2.22 cm). The 
25 spacer frame 28 has opposed first and second sides de- 
fined by a pair of opposed legs 42 and 44, respectively, 
which extend from the base 40. Each leg 42,44 has a 
length of about 0.300 inch (0.76 cm) with a stiffening 
element 4© having a length of about 0.05 to O.OSinch 
3o (0.13 to 0.02cm) formed on the outer end of each leg 
42,44. Each stiffening element 46 has a longitudinal axis 
which extends transverse, e.g. substantially perpendic- 
ularly, to the longitudinal axis L of its associated leg 
42,44. The spacer 23 is configured such that each leg 
35 42,44 is substantially flexible to provide for movement 
of the glass sheets 19 and 20 due to pressure or atmos- 
pheric changes as shown in Fig. 4 and discussed further 
hereinbelow. Preferably, each leg 42,44 is sufficiently 
flexible to be deflectable by at least about O.S-1 .0 degree 
from the neutral position shown in Fig. 3 in which each 
plane having one of the legs 42,44 is substantially per- 
pendicular to a plane having the base40. Each leg 42,44 
includes an inner surface 48 facing the interior of the IG 
unit 11 and an outer surface 50 facing the inner surface 
^5 21 or 22 of the adjacent glass sheet 19 or 2 O. Although 
it is preferred that the spacer frame 28 be metal, the 
invention is not limited to metal spacer frames. The 
spacer frame 28 could be made of a polymeric material, 
e.g., halogenated polymeric material such as polyvinyfi- 
so dene chloride or fluoride or polyvinyl chloride or poly- 
trichlorofluoro ethylene. The spacer frame 28 should be 
"structurally sound", meaning that the spacer frame 28 
maintains the glass sheets 1 9 and 20 in spaced rela- 
tionship while permitting local flexure of the glass sheets 
55 19 and 20 due to changes in barometric pressure, tem- 
perature and wind load. 

£001 8] The sealant system 23 of the invention formed 
between the outer surface of the spacer frame 28, e.g. 
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th e outer surface SO of a spacer leg 42,4-4 and the inner 
surface 21 or 22 of its associated glass sheet 14 or 20, 
wiif now be described. Trie sealant system 23 rs prefer- 
ably a "trlpie sea!" system utilizing three separate or dis- 
tinct seaiant regions utilising both structural sealants 
and a moisture barrier sealant, such as a moisture re- 
sistant or low moisture vapor transmission rate (MVTR) 
sealant. As used herein, the terms moisture b&rn&r, 
moisture resistant or tow MVTR sealant refer to sealants 
which are impervious or substantially impervious to 
moisture or moisture vapor. Specifically, the sealant sys- 
tem 23 includes a first structural sealant materia! 56 lo- 
cated near the outer end of each leg 42,44 and a second 
structural sealant material SB spaced from the first struc- 
tural sealant materia] 56 and located near the base 40. 
The structural sealant materials 56 and 53 are both pref- 
erably thermosetting materials, i.e. materials capable of 
becoming permanently rigid when heated or cured, and 
preferably have a tensile strength of about 200-300 psi 
at 200 percent elongation rn accordance with ASTM 
D412. The structural sealant materials 56,53 are both 
preferably one part, hot-applied, chemically curing, sili- 
cone modified, poiyurethane insulating glass sealant. 
An example of an acceptable sealant is PRC 590 seal- 
ant commercially available from PPG industries, Inc. of 
Pittsburgh, Pennsylvania. A low MVTR sealant material 
6G is positioned between the two structural sealant ma- 
terials 56 and 58. The low MVTR sealant SO preferably 
has a moisture vapor transmission rate of less than 
about 0.2G grams per square meter per day as meas- 
ured on a Q.GSO Inch fiirn and a gas permeance of less 
than about 1-3 cubic centimeters per 100 square inches 
per day, as measured on a 0.040 inch film as defined by 
ASTM D1434. Examples of an acceptable low MVTR 
sealant 60 include polyisobutylene (PiB) or hot melt 
butyl. 

[0017] In the preferred embodiment of the invention 
shown in Fig. 3, the first structural sealant material 56 
has a thfckness (t) of about 0.015 to 0.025 inch (0.038 
- O.OS4 cm> and a length (x) of about 04 25 inch (Q.318 
cm). The low MVTR sealant 60 has a thickness (t> of 
about 0.015 to 0.025 inch (0.03S - 0.064 cm) and a 
length (y) of about Q. 125 inch (0.0318 cm). The second 
structural sealant 53 has a length <z) of about O. OSO inch 
(0.23 cm) and, as shown in Fig. 3, preferably extends 
across the width of the spacer 23, e.g extending across 
the perimeter groove formed by the outer surface 43 of 
the base 40 and the marginal edges of the glass sheets 
19 and 20. This combination of sealants 56, 53 and GO 
along with the flexibility of the spacer legs 42 and 44 
provides enhanced structural capacity as well as few 
moisture and gas permeation properties to the I G unit 
11. 

E001 8] As shown in Fig. 4, when stress is applied to 
the IG unit 11 causing rotation or movement of the glass 
sheet 19, the structural sealants 56 and 53 ensure that 
the spacer teg 44 flexes or moves with the glass sheet 
1 9 to help relieve the stress. For example, computer 



generated finite element analysis was conducted to 
compare the performance of a rigid, box-type spacer 
sealed to opposed glass sheets by a dual sealant struc- 
ture (shown in Figs. 1 and 2) with the performance of a 

s flexible spacer sealed to opposed glass sheets by the 
triple sealant structure (shown in Figs. 3 and 4). The 
largest amount of stress, i.e., stretching or pulling force 
per unit area of the sealant, was found at the inner edge 
of the edge seal where the peeling force is the greatest. 

fo At a glass deflection which yielded a stress of about SOO 
psi in the dual sealant system, the triple sealant system 
with the flexible spacer had a stress of only about 150 
psi. This lower stress helps prevent premature failure of 
the sealant system 23 of the invention. Further, the dual 

1$ seaiant system is calculated to have a moisture vapor 
transmission of about O.OTA x 10 -5 gm-in/br-sq.ft.-ineh 
of mercury (Hg) while the triple sealant system of the 
invention with a flexible spacer was calculated to have 
a moisture -vapor transmission of about 0.0012 x 10 -5 

20 gm-cn/hr-sq.ft.-inch of Hg, a reduction by a factor of 
about sixty four.- Since the MVTR sealant 60 is dammed 
between the two structural sealants 56 and 58, there is 
little or no stretching of the MVTR sealant ©O as was 
common in the prior art. 

zs [0019] A method of fabricating an IG unit 11 incorpo- 
rating a sealant system 23 in accordance with the inven- 
tion will now be described. As will be appreciated, the 
IG unit 11 and spacer frame 28 may be fabricated in any 
convenient manner, for example as taught in U.S. Pat- 
so ent No. 5,655,282 but as modified as discussed herein- 
below to include the sealant system 23 of the invention. 
For example, a substrate, such as a metal sheet of 201 
or 304 stainless steel having a thickness of about 0.010 
inch and a length and width sufficient for producing a 

35 spacer frame of desired dimensions, may be formed by 
conventional rolling, bending or shaping techniques, for 
example as described in U.S. Patent Mo. 5,655,282. Al- 
though the sealant materials 56,53 and 60 may be po- 
sitioned on the substrate before shaping, it is preferred 

4Q that the seaiant materials 56,58 and 60 be applied after 
the spacer frame 28 is shaped. The seaiant materials 
56,53 and SO may be applied in any order. The second 
structural sealant material 53 may be applied with mul- 
tiple nozzles, e.g., one nozzle applying the second 

^5 structural sealant material 58 to the side of the spacer 
28, i.e., on the outside of the leg 42 or 44, and another 
nozzle applying additional second sealant material 53 
across or on the outer surface 43 of the base 40. 
[QQ2Q] The iG unit 11 is assembled by positioning and 

so adhering the gfass sheets 1 9 and 20 to the spacer frame 
23 by the sealant system 23 in any convenient manner. 
An insulating gas, such as argon or krypton, may be in- 
troduced into the chamber 30 in any convenient manner. 
Together, the structural sealant material beads act to at- 
55 tach the glass sheets 19,20 to the spacer frame 28. In 
the practice of the invention, a low moisture permeation 
and low gas permeation, low modulus, non-structural 
sealant, such as PIB or hot melt butyl, is contained and 
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constrained in the space between the two structural 
sealant beads. Because of the strength and structural 
nature of the structural sealant beads, the non-structural 
low MVTR material does not deform to any great extent 
during loading and therefore maintains Its original low 
moisture and low gas permeation properties. 
[0021] it w$U be readily appreciated by those skilled in 
the art that modifications may be made to the invention 
without departing from the concepts disclosed in the 
foregoing description, For example, although the exem- 
plary embodiment described above utilized two glass 
sheets attached to the spacer, the invention is not limited 
to IG units having only two glass sheets but may be prac- 
ticed to make IG units have two or more glass sheets, 
as are known In the art. Further, Jn the preferred embod- 
iment of the invention, the sealant system was used with 
a spacer frame having a generally U-shaped cross-sec- 
tion; the invention, however, may be used with a spacer 
having any type of cross-section, e.g.- of the type shown 
in Fig, 1. Stcli further, the invention was discussed by 
providing a portion of the sealant system in a channel 
formed by the outer surface of the base of the spacer 
frame and inner marginal edge portion of the sheets ex- 
tending beyond the outer surface of the base. The in- 
vention may be practiced by not providing for any seal- 
ant in the channel or in the alternative aligning the pe- 
ripheral edge of each sheet with the outer surface of the 
base or in another alternative by the outer surface of the 
base extending beyond the peripheral edges of the 
sheets. Still further, the layers of the sealant system may 
be applied or flowed onto the outer surface of the spacer 
frame in any convenient manner, e.g. one layer, two lay- 
ers or three layers flowed onto the spacer frame. Ac- 
cordingly, the particular embodiments described in de- 
tail herein are illustrative only and are not limiting to the 
scope of the invention, which is to be given the fuH 
breadth of the appended claims and any and ail equiv- 
alents thereof. 



Claims 

1 . An insulating giass unit (11), comprising: 

a first glass sheet (19) having an inner surface 

(21) and an outer surface (25); 

a second glass sheet (2G) having an inner sur- 
face (22) and an outer surface (240, said glass 
sheets positioned such that said inner surfaces 
(21,22) of said glass sheets are facing one an- 
other; 

a spacer frame (28) located between said first 
and second glass sheets (19,20), said spacer 
frame having a first side and a second side, with 
said first side located adjacent said inner sur- 
face (21) of said first glass sheet (19) and said 
second side located adjacent said Inner surface 

(22) of said second glass sheet (20); and 



a sealant system (23) connecting said glass 
sheets (19,2G) to said spacer frame (28), said 
sealant system including a first structural seal- 
ant material (56) spaced from a second struc- 

-5 turai sealant material (58), with a moisture bar- 

rier material (60) located between said first and 
second said structural sealant materials 
(56,58), wherein said first and second structural 
sealant materials (56, 58) are each thermoset 

to materials and the moisture barrier material (60) 

is a thermoplastic material. 

2. The unit (11) as claimed in claim 1, wherein said 
structural sealants (56,58) include a chemically cur- 

*5 ing, silicone modified, poly or ethane sealant. 

3. The unit (11) as claimed in claim 1- wherein said 
moisture barrier material (60> has a moisture vapor 
transmission rate less than about 0.20 gram per 

zo square meter per day as measured by on a G.SO 

inch (15.24 mm) film as defined by ASTM D1434, 

4. The unit (11) as claimed in claim 3, wherein said 
moisture barrier material (60) has a gas permeance 

25 of less than about 1-3 cubic cm per 1 OO square inch- 

es (645 square centimeters) per day as measured 
on a 0-040 inch {1 .016mm) film as defined by ASTM 
D1434. 

3£> 5. The insulating giass unit (11) as claimed in claim 1, 
wherein said spacer frame (28) has two spaced, 
substantially flexible legs (42 t 44) extending there- 
from, each leg having a first end, a second end, an 
inner surface (48) and an outer surface (50), with 

35 the outer surfaces of said legs facing said inner sur- 

face (21.22) of an adjacent glass sheet (19,20). 

6. The unit (11 ) as claimed in claim 1 , wherein each of 
the structural sealant materials (56,53) has a tensile 

4o strength of about 200-300 psi at 200 percent elon- 

gation. 

7. The unit (11) as claimed in claim 1 or 6, wherein 
each said thermoset material includes a one part, 

45 hot applied, chemically curing, silicone modified, 

polyurethane sealant. 

3. A method of making an insulating glass unit (11), 
comprising the steps of: 

so 

providing a spacer frame (28) having a first side 
and a second side; 

forming a sealant system (23) adjacent said 
first and second spacer frame sides, said form- 
es ing step practiced by placing a first structural 
sealant materia! (56) bead, a second structural 
sealant material (53) bead and a moisture bar- 
rier material (GO) bead on said spacer frame 
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each of the slructurat sealant materials are 
therrnoset materials having a tensile strength 
of about 200-300 psi at about 20Q percent elon- 
gation in accordance with ASTM D412; and 
s a moisture barrier material (6Q) located be- 

tween said first and second structural sealant 
materiats {56,53), the moisture barrier material 
(GO) is a thermoplastic material having a mois- 
ture vapor transmission rate of less than 0.20 
''° gram per square meter per day as measured 

on a Q.60 inch (15.24 mm) film and a gas per- 
meance of less than about 1 -3 cubic cm per 1 0O 
square inches {645 square cm) per day as 
measured on a 0.040 inch (1.016 mm) film as 
is defined by ASTM D1434. 

16. The system (23) as claimed in claim 15, wherein 
said first and second structural sealant materials 
(58,53) are thermosetting materials. 



(28) ; with said moisture barrier material (60) 
bead located between said first and second 
structural sealant material (56,58) beads, 
wherein the first and second structural sealant 
material are thermos et mate nais having a ten- 
sile strength of about 200-300 psi at about 200 
percent elongation in accordance with ASTM 
D412 and the moisture barrier sealant is a ther- 
moplastic material having a moisture vapor 
transmission rate of less than about 0.2 gram 
per square meter per day as measured on a 
Q.SO inch (1 5 t 24 mm) film and a gas permeance 
of less than about 1 -3 cubic cm per 1 0O square 
inch (645 square cm) per day as measured on 
a 0,040 inch (1.G1G mm> film as defined by 
ASTM D1434; 

securing a first glass sheet (19) by said sealant 
system (23) to said first side; and 
securing a second glass sheet (20) by said 
sealant system (23) to said second side. 20 

9. The method as claimed In claim 8, including provid- 
ing an insulating gas between said fist and second 
glass sheets (19,20). 

1G. The method as claimed in claim 8 or the unit as 
claimed in cfarm 1, wherein said moisture barrier 
material (6G) is polyisobutyiene. 

11. The method as claimed in claim 3 or the unit as 30 
claimed in claim 4 = wherein said moisture barrier 
material (GO) bead has a length of about 0. 125 inch- 
es (3.175 mm) and a thickness of about 0.020 inch- 
es (O.508 mm). 

35 

12. The method as claimed in claim 8 or the unit as 
claimed in claim 4 or 11 , wherein said first structural 
sealant material (56) bead has a thickness of about 
0.020 inches (O.SOS mm) and a length of about 
0.1 25 inches (3,175 mm). 

13. The method as claimed in claim 3 or the unit as 
claimed in claims 4, 11 or 12, wherein said second 
structural sealant material (5S) bead has a length 

of about 0.090 inches (2.286 mm). *s 

14. The method as claimed in claim 8, wherein said 
spacer frame (28) includes a pair of spaced, sub- 
stantially flexible legs (42,44) interconnected by a 
base (40) to space said Fegs from one another and so 
maintain the legs spaced from one another. 

15. A sealant system (23) for connecting glass sheets 
(1 9,20) to a spacer frame (28) in an insulating giass 
unit (11), said sealant system comprising: ss 

a first structural sealant material (56) spaced 
from a second structural sealant material (53), 



17. The system (23) as claimed in claim 15, wherein 
said moisture barrier material (60) is a thermoplas- 
tic material. 

18, The insulating glass unit (11) as claimed in claim 3, 
wherein the spacer frame (23) in cross section has 
a first leg (42) and a second leg (44) joined to a base 
(40) to provide the spacer frame rn cross section 
with a U -shape wherein said first side of said spacer 
frame (28) is outer surface of said first leg (42) and 
said second side of said spacer frame (28) is outer 
surface of said second leg (44) and said first and 
second legs (42,44) are spaced from and out of con- 
tact with one another. 



Patentanspriiche 

1- Isolierglasoinheit (11) enthaltend 

eine erste Glasscheibe (19) mit einer fnnenfla- 
che (21) und einer Aufienfiache (25); 
eine zweite GJasscheibe (20) mit einer Innen- 
flache (22) und einer Auflenfiache (24), wobei 
die Glasscheiben so angeordnet slnd, dass die 
innenflachen (21,22) der Glasscheiben zuein- 
ander weisen; 

einen Abstandhalterrahmen (2S) T angeordnet 
zwischen der ersten und zweiten Glasscheibe 
(19, 2D), wobei der Abstandhalterrahmen eine 
erste Seite und eine zweite Seite aufweisf, wo- 
bei die erste Seite neben der fnnenffache (21) 
der ersten Glasscheibe (1 9) angeordnet ist und 
die zwoito Seite neben der Innenflache (22) der 
zweiten Glasscheibe (20) angeordnet ist; und 
ein Oichtsystem (23), das die Glasscheiben 
(1 9,20} mit dem Abstandhalterrahmen (28) ver- 
bindef, wobei das Dichtsystem einerstes Struk- 
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turd'Echtmateriai (56) enthalt, beabstandet von 
einem zweiten Strukturdichtmateriat (58), wo- 
bei efn Feuchtigkeitssperrmateriai (60) zwi- 
schen dem ersten und zweiten Struktu relic ht- 
material (56,5S) angeordnet ist, bei dem das er- 5 
ste unci zweite Strukturdichtmaterial (56^58) je- 
weiis warm eh art bare Materialmen sind und das 
Feuchtigkeitssperrmateriai (SO) ein Thermo- 
plastmateriaf ist. 

to 

2. Einhert (11) nach Anspruch 1, bet der die Struktur- 
diohtmittel (56,58) ein chemisch hartendes, silicon- 
mod if iziiertes Polyurethandichtmitfel enthailen. 

3. Einheit (11) nach Anspruch 1 , bej der das Feuchisg- ^5 
keitssperrmaterial (SO) eine Wassordampfdurch- 
lassigkeitsrate von weniger als etwa O.. 20 g/m 2 pro 
Tag aufweist, wie auf einem 0,60 Z.ol\ (15,24 mm) 

Film gernossen, wie durch ASTM D1434 defi- so 
niert. 

4- Einheit (11) nach Anspruch 3 r bei der das Feuchtig- 
keitssperrmateriai (SO) eine Gasdurchlassigkeit 
von weniger a Is etwa 1 bis 3 Kubikzenti meter pro 25 
1 0O Guadratzoli (645 cm 2 } pro Tag aufweist, wie auf 
einem Q,04G Zoii (1 ,016 mm) - Film gemessen, wie 
durch ASTM D1434 bestimmt. 

5. tsolterglaseinheit (11) nach Anspruch 1, bei der der 30 
Abstandhalterrahmen (28) zwei beabstandele, im 
Wesentllchen flexible Schenkei (42,44) aufweist, 

die sich davon erstrecken, wobeijedes Bein ein er- 
stes Ende, ein zwestes Ende, eine Innenflache (48) 
und eine Au&enflache (SO) aufweist, wobci die Au- -35 
lienflachen der Schenkei zu der Innenflache 
(21,22) einer benachbarten Glasscheibe (19, 20) 
weisen. 

6. Einheit (11) nach Anspruch 1, bei der jedes der 4o 
Strukturdichtmateriaiien (56,58) eine ztugfestigkett 
von etwa 200 bis 300 psi bei 20Q-prozentiger Deh- 
nung aufweist. 

7. Einheit (11) nach Anspruch 1 oder 6, bei der jedes 45 
warmehartbare Material ein eintelliges s warm auf- 
getragenes, chemisch hartendes, siliconmodifizter- 

tes Polyurethandichtungsrniite! enthalt. 

Verfahren zur Hersteflung einer Isollerglaseinheit 50 
(11), enthaltend die Schritte des: 

Verse hens ernes Abstandhaiterrahmens (28) 
mit einer ersten 3eite und einer zweiten Seite; 
Ausbildens eines Dichtsystems (23) benach- 55 
bart zu der ersten und zweiten Abstandhalter- 
rahmensette, wobei der Ausbifdungsschrttt 
durch Anordnen eines ersten Strukturdichtma- 



teria! (56)-Wulstes, eines zweiten Struktur- 
dichimaierials (58)-Wulstes und eines Feuch- 
tigkeitssperrmateriai (60>- Wuistes auf dem Ab- 
standhalterrahmen (28) durcbgefuhrt wird, wo- 
bei der Feuchtigkeitssperrmateriai (6C)-Wufst 
zwischen dem ersten und zweiten Struktur- 
dlchtmateria! (56,5S)-Wulstes angeordnet wird, 
wobei das erste und zweite Strukturdichtmate- 
rial warmehartbare MateriaHen sind mil einer 
Zugfesttgkeit von etwa 200 bis 300 psi bei etwa 
2QG-prozentiger Dehnung gemaS ASTM D412 
und wobei das Feucbtigkeitssperrdicbtmittel 
ein thermoplastisches Material mit einer Was- 
serdampfdurehlassrgkeitsrate von weniger als 
etwa 0,2 g/m 2 pro Tag ist wie auf einem 0.60 
Z.oli (15,24 mm) - Film gemessen, und einer 
Gasdurehiasslgkeit von weniger als etwa 1 bis 
3 Kubikzentimetern pro 1 0O Quadratzoli (645 
cm 2 ) pro Tag, wie auf einem 0,040 ZToll (1,016 
mm) - Film gemessen, wie durch ASTM D1434 
bestimmt; 

Befestigens einer ersten Glasscheibe (19) 
durch das Dichtsystem (23) an der ersten Seite 
und 

Befestigens einer zweiten Glasscheibe (20) 
durch das Dichtsystem (23) an der zweiten Sei- 
te. 

9. Verfahren nach Anspruch 8, enthaitend das Vdrse- 
hen eines Lsolierqases zwischen der ersten und 
zweiten Glasscheibe (19,20). 

tO. Verfahren nach Anspruch S oder Einheit nach An- 
spruch 1 , bei dem oder der das Feuchtigkeitssperr- 
materiai (SO) Roiyisobutylen ist. 

If. Verfahren nach Anspruch S oder Einheit naoh An- 
spruch 4, bei dem oder der der Feuchtigkeitssperr- 
materiai (60)~Wulst eine Lange von etwa 0,125 Zol! 
(3,175 mm) und eine Dieke von etwa 0,020 ZloII 
(0,508 mm) aufweist. 

12. Verfahren nach Anspruch 8 oder Einheit nach An- 
spruch 4 oder 11 r bei dem oder der der erste Struk- 
turdichtmaterlai (5€)-Wuist eine Dicke von etwa 
0,020 2joI! (0,508 mm) und eine Lange von etwa 
0,125 ZToN (3,175 mm) aufweist. 

13. Verfahren nach Anspruch 8 oder Einheit nach An- 
spruch 4, 11 oder 12, bei dem oder der der zweite 
Struktu rdichtmaterial (58}-Wu 1st eine Lange von et- 
wa 0,090 2x>h (2,286 mm) aufweist. 

14. Verfahren nach Anspruch 3, bei dem der Abstand- 
halterrahmen (28) ein Paar von beabstandeten, im 
Wesentllchen fiexiblen Schenkeln (42,44) enthalt, 
die untereinander durch eine Basis (40) verbunden 
sind, um einen Abstand der Schenkei voneinander 
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zu schafFen und die Schenke! voneinander beab- 
standei zu Kelt en , 

1 5. Dichtsystem (23) zum Verbinden von Giasscheiben 

(19,20) mit einem Abstandhalterrahmen (28) in ei- 5 
ner lsofierglaseinheit (11), wobei das Dlchtsystem 
entbalt: 

Gin erstes Strukturdicntma+erial (56} beabstan- 
det von einem zweiten Strukturdicht materia! 
{58} f wobei jedes der Strukturdichtmaterialien 
ein warmebartbares Material 1st mlt einer Zug- 
festigkett von efwa 200 bis 3O0 psi bei etwa 
200prozentiger Dehnung gemali ASTM D412; 
und 

ein Feucrvtigkeitssperrmaterial (60), angeord- 
net zwischen dem ersten und zweiten Struktur- 
dichtrnaterial (56,58), wobei das Feucbtigkefts- 
spermnateriaf <6Q) ein thermoplastiscbes Mate- 
rial mit einer Wasserdampfdurchlassigkeitsrate 
von weniger als 0,20 g/m 2 pro Tag ist, wie auf 
einem O.QG ZolS (15,24 mm) - Fflm gemessen, 
und eine Gasdurchlassigkeit von weniger als 
etwa 1 bis 3 Kubikzentimeter pro 100 Quadrat- 
zoil (645 cm 2 ) pro Tag, wie auf einem 0,040 Zoll 
(1 ,0 1 6 mm) - Film gemessen, wie durch ASTM 
D1434 bestimmt. 

-16. System (23) nach Anspruch 15, bei dem die ersten 

und zweiten Strukturdichtmaterialien (5S»53) war- 30 2. 
mehartbare Materiaiien sind. 

17. System (23) nach Anspruch 15, bet dem das Feuch- 
tigkeitssperrmaterial (SO) ein tfrerrrtoplastiscbes 
Material 1st. 3s 3, 

1 8. Isoliergiasetnheit (11) nach Anspruch 3 f bei der der 
Abstandhalterrahmen (23) im Querschnitt ein er- 
stes Bein (42) und ein zweites Bein (44), verbunden 
mit einer Basis (40) aufweist, um elnen AbstandhaS- 
terrahmen mit einer U-Fonm im Querschnitt vorzu- 
sehen, bei dem die erste Serte des Abstandhalter- 4. 
rahmens (28) die Auftenflache des ersten Beins 

(42) 1st und dre zweite Seite des AbstandhaJterrah- 
mens (23) eine Aufi-onseite des zweiten Beins (44) 45 
ist, und die ersten und zweiten Schenkel (42,44> 
voneinander beabstandet und zueinander ohne 
Kontakt angeordnet sind. 

so 5. 

Rcvendications 

•t. Unite (11) de vrtrage isolant, comprenant: 

une premiere feuiHe de verre (19) qui presents 55 
une surface inter! eu re (21) et une surface ex- 
terieure (25); 

une deuxieme feuille de verre (20) qui presente 



is 
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une surface interieure (22) et une surface ex- 
terieure (24), iesdites feuHles de verre etant po- 
sitionnees de telle sorte que iesdites surfaces 
interieures (21, 22) desdites feuilles de verre 
soient tournees Tune vers i'au Ire - 
un cadre d'ecartement (2S) situe entre fadite 
premiere et ladite deuxieme feuille de verre (19, 
20), I edit cadre d'ecartement presentant un 
premier cote et un deuxieme oote 3 ledit premier 
cote etant situe en position adjacente a ladlte 
surface interieure (21 ) de fadite premiere feuilie 
de verre {1 9) et iedft deuxieme cote etant situe 
en position adjacente a Jadite surface interieure 
(22) de Jadite deuxieme feuille de verre (20); et 
un systeme de mastic (23) reliant iesdites 
feuilles de verre (19, 20> audit cadre d'ecarte- 
ment (28), ledit systeme de mastic comprenant 
un premier materiau de mastic structure! (56) 
maintenu a distance d'un deuxieme materiau 
de mastic structurel (58), un materiau (60) de 
barriere vis-a-vis de Thumidite etant situe entre 
ledit premier et ledit deuxieme materiau de 
mastic structured (56, 58), iedrt premier et fedit 
deuxieme materiau de mastic structurel (56 T 
58) etant tous deux des materiaux thermodur- 
cissables et Je materiau (60) de barriere vis-a- 
vis de I'humidite etant un materiau thermoplas- 
fique. 

Unite (11) seion la revendication 1, dans laquelle 
Jesdits mastics structured {58, 58) comprennent un 
mastic au poiyurethane modifie par silicone et dur- 
cissant chimiquement. 

Unite (11) scion la revendlcation 1 f dans laquelle 
ledit materiau (60) de barriere vis-a-vCs de I'humidite 
presente un taux de transmission de vapeur d'hu- 
ml elite inferiour a environ 0,20 gramme par metre 
ca'TG et par jour, mesure sur un film de 15,24 mm 
(0,60 pouce) de ia facon definie par ASTM D1434. 

Unite (11) seion la revendication 3, dans laquelle 
ledit materiau (SO) de barriere vis-a-vis de Phumidite 
presente une permeabilite au gaz, mesuree sur un 
film de 1 ,01 6 mm (0,040 pouce) de fa fagon definie 
par ASTM D1434, interieure a environ 1 a 3 cm 3 par 
jour pour 645 centimetres carres (100 pouces oar- 
res). 

Unite (11) de vitrage isolant seion ia revendication 
1 , dans laquelle deux branches (42, 44) malntenues 
a distance Tune de I'autre et essentielfement fiexi- 
bles debordent dudit cadre d*ecartement (28), cha- 
que branch© presentant une premiere extremtte, 
une deuxieme extremite, une surface interieure 
(48) et une surface exterieure (SO), les surfaces ex- 
terieures desdites branches etant tournees vers la 
surface interieure (21 , 22) d'une feuille de verre (19, 
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2Q) adjacent©. 

6. Unite (11) seton fa revindication 1, dans laqueile 
chacun des materiaux de masticstructurei (55, 58) 
presente une resistance a la traction d'environ 2GG 
a 300 psi a un ailongement de 200 pourcent. 

7". Unite (11) selon ia revendication 1 ou 6, dans la- 
queile chacun desdits materiaux thermodurcissa- 
ble comprend un mastic de polyurethane en une 
piece, applique a chaud, durcissant chirniquement 
et modifie par silicone. 

S. Procede de fabrication d'une unite (11) de vitrage 
isoiant qui comprend les etapes consistent a: 

prevoir un cadre d'ecartemeni (28) qui presen- 
te un premier cote et un deuxieme cote; 
former un system© de mastic (23) en position 
adjacenfe audit premier et audit deuxieme cote 
du cadre d'ecartement, ladite etape etant rea- 
lisee en pia<?ant un premier boudin de materiau 
de mastic structurel (56), un deuxieme boudin 
de mastic structure! (58) et un boudin de mate- 
riau (60) de barriere vis-a-vis de Thumidite sur 
ledit cadre d'ecartement (23), ledJt boudin de 
materiau (60) de barriere vis-a-vis de t'humidite 
etant situe entre iedit premier et ledit deuxieme 
boudin de materiau de mastic structure! (56, 
58), iedit premier et ledit deuxieme materiau de 
mastic structurel etant des materiaux thermo- 
durcissables qui presentent une resistance a la 
traction d'environ 200 a 300 psi a un ailonge- 
ment d'environ 200 pourcent conform em ent a 
ASTM D412 et le mastic de barriere vis-a-vis 
de rhumidite etant un materiau thermopJasii- 
que qui presente un taux de transmission de 
vapeur d'humidite inferieur a environ 0,2 gram- 
me par metre carre et par jour, mesure sur un 
film de 15,24 mm (0,60 pouce) et une permea- 
bfllte au gaz inferieure a environ 1 a 3 cm cube 
par 645 cm carres (100 pouces carres) par jour, 
mesure sur un film de 1,016 mm (G,04G pouce) 
de fa fagon defrnie par ASTM D1434; 
fixer une deuxieme feu i He deverre (19) sur iedit 
premier cote par ledit systeme de mastic (23); 
et 

fixer une deuxieme feuille de verre (20) sur fedit 
deuxieme cote par Iedit systeme de mastic 
(23). 

9, Procede selon la revendication S, qui comprend 
I'etape qui consiste a fournir un gaz: isoiant entre 
iadite premiere et ladite deuxieme feuiiie de verre 
(19, 20). 

10. Procede selon ia revendication 8 ou unite selon la 
revendication 1 , dans lesquels ledit materiau (60) 



de barriere vis-a-vis de rhumidite est ie poiyisobu- 
tyiene. 

11. Procede selon ia revendication 8 ou unite selon la 
5 revendication 4, dans lesquels iedit boudin de ma- 

teriau (6Q) de barriere vis-a-vrs de t'humidite pre- 
sents une longueur d'environ 3, 1 75 mm {0, 1 25 pou- 
ce) et une epaisseur d'environ 0,508 mm (0,020 
pouce). 

-12. Procede seion la revendication 8 ou unite seion !a 
revendication 4 ou 11, dans lesquels ledit premier 
boudin de materiau de mastic structurei (56) pre- 
sente une epaisseur d'environ 0,5G8 mm {0,020 
*5 pouce) et une longueur d'environ 3,1 T5 mm (0,125 

pouce). 

13. Procede seion la revendication 8 ou unite selon les 
re vend icat ions 4, 11 ou 12, dans lesquels ledit 

20 deuxieme boudin de materiau de mastic structurel 

(58) presente une longueur d'environ 2,286 mm 
(O,O90 pouce). 

14. Precede seion la revendication 8, dans ieque! fedit 
25 cadre d'ecartement (28) comprend une paire de 

branches (42, 44) maintenues a distance I'une de 
1'autre, essentiellc merit ffexjbEes, reiiees par une 
base (40) pour ecarter iesdrtes branches I'une de 
('autre et maintenir les branches a distance Tune de 
30 Tautre. 

15. Systeme de mastic (23) pour relier des feuiiles de 
verre (19, 20) a un cadre d'ecartement (28) dans 
une unite (11) de vitrage d'isolant, ledit systeme de 

33 mastic comprenant: 

un premier materiau de mastic structurel (56) 
maintenu a distance d'un deuxieme materiau 
de mastic structuref (58), chacun des materiaux 

40 de mastic structurel etant un materiau thermu- 

durcissable qui presente une resistance en 
traction d'environ 2O0 a 300 psi a un ailonge- 
ment d'environ 20O pourcent, conformement a 
ASTM D412; et 

-*s un materiau (GO) de barriere vis-a-vis de t'hu- 

midite situe entre ledit premier et ledit deuxie- 
me materiau de mastic structurel (56, 58), le 
materiau (60) de barriere vis-a-vis de Thumidite 
etant un materiau tnermoplasttque qur presente 

so un taux de transmission de vapeur d'humidite 

inferieur a environ 0,2 gramme par metre carre 
et par Jour, mesure sur un film de 15,24 mm 
<G T 60 pouce) et une permeabilite au gaz infe- 
rieure a environ 1 a 3 cm cube par 645 cm car- 

55 res (100 pouces carres) par jour, mesure sur 

un film de 1,016 mm (0,040 pouce) de la fagon 
definie par ASTM D1434. 



9 



EP 1 216 339 B1 



13 



1 6. Systeme (23) seion la revendication 1 5, dans lequel 
iedit premier et ledit deuxierne maferiau de mastic 
structurel (56, 58) son' des materiaux thermodur- 
cissables. 

s 

1 T . Systeme (23) seion Is revendication 1 5, dans iequel 
ledit materiau (©O) de barriere vis-a-vis de I'hurnidite 
est un materiau therrnoplasticfue. 

18. Unite (11) de vitrage Isolant seion la revendication *0 
3, dans laquelle le cadre d'ecarternent (23} presen- 
te en section transversale u ne premiers branche 
(42) et one deuxierne branche (44) refiees a une 
base (40) pour fournir un cadre d'ecartement de 
section transversale en forme de U, dans iequel le- is 
dit premier cote dudit cadre d'ecartement (28) forme 
la surface exterieure de iadite premiere branche 
(42) et Jedit deuxierne o6te dudit cadre d'ecartement 
(28) forme la surface exterieure de iadite deuxieme 
branche <44) s iadite premiere et iadite deuxieme 20 
branche (42, 44) etant mamfenues a distance i'une 
de I'autrc et n'etant pas en contact Tune avec !' autre. 
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